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Introduction 
Control of electrode potential drives not only electron transfer processes but also 
the changes of interactions between the electrode surface and adsorbed molecules as 
well as the interplay with solvent.  These changes may induce dynamic changes in the 
assembling structure and orientation of adsorbed molecules.  As a typical example, 
water-insoluble surfactants with a 4-pyridyl head group exhibit three different phases at 
a Au(111)/solution interface as a function of electrode potential [1].  They form 
ordered, compact monolayers around the potential of zero charge (pzc), while dissolve 
at very negative potentials to form micelle-like structures.  It has been interpreted that 
this potential-driven behavior is largely determined by the interaction between the 
4-pyridyl moiety and the electrode surface, because the potential dependence of the 
behavior is similar to that of a pyridine molecule [2,3].  On the contrary, the 
potential-dependent interaction of a long alkyl chain with the electrode surface has not 
been directly considered as one of the determining factors. 
There are a few reports on the potential induced dynamics of alkanes.  In situ 
STM images showed an ordered structure of hexadecane (HD) assuming flat orientation 
on a Au(111) surface at 0.15 VSCE [5].  This layer is disordered when stepping to 
0.05 VSCE.  On a Hg electrode, macroscopic HD droplet exhibits a remarkable contact 
angle change through wetting-dewetting transition.  It is of importance to shed light in 
more depth into the potential dependent behavior of alkanes at nano- as well as 
mesoscopic levels for the understanding and the design of the surfactants dynamics. 
This work is devoted to the characterization of the potential-driven behavior of 
long-chain alkanes using in situ epi–fluorescence microscopic imaging techniques.  It 
is demonstrated that this technique is powerful for describing not only the molecular 
distribution and fluidity but also the collective movements of molecules to the direction 
normal to the electrode surface. 
 
Experimental 
1,6–diphenyl–1,3,5–hexatriene (DPH) was dissolved in HD as a fluorescent probe. 
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An Au(111) electrode with a HD (ca. 10 monolayer(ML)-amount) + DPH (0.5 mol%) 
deposit was set in a hanging–meniscus configuration at Ar gas/0.05 M KClO4 solution 
interface in a newly home-designed quartz cell equipped with a bottom optical window.  
Fluorescence images were captured by CCD camera at 30 frame/s under simultaneous 
recording of differential capacitance-potential (C–E) curves.  Measurements were also 
made using 0.05 M KClO4 + 2.0 mM KHCO3 solution. 
 
Results and Discussions 
An order–disorder phase change was observed in 
C–E curves for Au(111)/HD/solution interface.  
Coexistence of DPH affected the response little if any 
influence (Fig. 1-lower).  The fluorescence image in 
0.05 M KClO4 showed an appearance of a number of 
small (ca. 10 μm-size) bright spots around −0.76 V.  
The steep rise of area-integrated brightness of the 
image (IFL) in the negative potential scan occurred 
when the C-value reached that of a bare Au(111), 
indicating that HD desorbed from Au(111) as a droplet 
and its top height reached the distance being 
insusceptible to quenching by the metal surface (Fig. 
1-upper). 
The fluorescence images in KClO4 + KHCO3 
solution also showed the formation of a droplet-like 
phase of HD in the potential range of from –0.7 V to 
–0.78 V.  However, at –0.8 V, fluorescent spots due 
to the HD droplets disappeared.  Most likely, HD 
molecules desorb from Au(111) surface through the droplet-forming process, while their 
heights change even after desorption takes place.  Although the hysteresis and 
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Fig. 1.  Potential dependence of IFL 
(upper) and C (lower) for a Au(111) 
electrode covered with ca. 10 ML 
HD + 0.5 mol% DPH in contact 
with 0.05 M KClO4 solution at a 
hanging–meniscus configuration. 
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